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(54) DEFECT INSPECTING DEVICE AND METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To automatically 
discriminate a foreign matter from a scratch. 

SOLUTION: This device 10 is provided with a vertical 
light emitting device 20 for emitting a vertical light 
21 to the surface to be inspected 2 of a wafer 1; an 
oblique light emitting device 24 for emitting an oblique 
light 28 to the surface to be inspected; a high angle 
light receiving device 30 for receiving a high angle 
light 31 of the scattered light irregularly reflected by 
the surface to be inspected 2; a middle angle light 
receiving device 40 for receiving a middle angle light 
41; and a low angle light receiving device 50 for 
receiving a low angle light 51. Of the scattered light 
in the scanning emission of the vertical light 21 to the 
surface to be inspected 2, the high angle light 41 and 
the middle angle light 41 are collected by the high 
angle light receiving device 30 and the middle angle 
light receiving device 40, and the low angle light 51 in 
the scanning emission of the oblique light 28 to the 
surface to be inspected 2 is collected by the low angle 
light receiving device. When the low angle light is 
eliminated from the high angle light and middle angle 
light, a scratch is discriminated from a foreign matter. 
By this automatic discrimination, the working property, 



quality and reliability of the defect inspection can be 
improved. 
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1 

tcftoimfi tt*S#«a <t . n» EtfttMSffir SLEW L fc 

set s ct ^ cc « & i n x i c t t r omtsm. 

•TSMSBl 1 KEIIUD^ttHEKa. 

«Kao^»±*CH»Baaia36*aiasi*5»7L*wbHj 20 

*/ctt 2 CCEK©$C«*BESSa. 

fflE**9K3fcS#«Btt. bJE*?--^ 

Kaoj^ora^niccfcc^Tett^roEtti^ffii * 

■rfltt30tfi*iflfl[(c&s<fc^(cEaSiar^-5a»©«* 

u>x<b. c*i6**u>xcwtwa*tta«c-tn-e 
ftiga? ftr&s* u >X3W*«a ofc*a«##»6H 

£ T attsjaa 1 . 2 * 1c\ 1 3 tCEt8©5«B**iSa. 
[»#«5] ffiEfifttt36S3ft«8tt. STE*^-^ 

*ao^ira^n±(c^i*r*tt<offlE»«aEffi<!: & 

T»lt**fil*aHc tr * <fc 9 «CEBS tiri> *«»<0ft3t 
u>X<h. ch6«*u>X<3Wt«9^fl[ll«:thf 
ftffift;* ftr&s* u >x*urk ufc«ftiS3fcw*3feffi 
«HS«3 ft &&Afi«tt(ii8£ *«*rir> a c i *«» 
tTZm&mi* 2. 3*fctt4K:EIS©^IB«3BS 

a. 

[ mPM 6 ] 89E*4#36fiM*«8fcmE#S^ ilt 40 
«*«*I{l«rSC<fc*««ir4»«3H K 2. 3. 
4 * fctt 5 <-cKK0)^IS1ftaES5a, 

sffitc^s 3 ft xmm $ ft /cb#(d§5£Sl^ 5 *>mn&<D 

3tI8i, ^MSffi(c»aM>ttX5e^mE«ttSffi(c 
j££ S ftr jhi* $ ft/cB$coSScgi7fe<D 5 %fiftje<o«ft « 
je*«t*B?s fts»— ©Kjexiii!: . B?g£ar-<Dt*jtrg 




1$M 2 0 0 0 - I 6 2 I 4 I 

git© r - * <t £ tt*a-r a J:t4s:r.fi i^tt»<sci 
*«a±*a*««SE;*ffi. 

r - £ BflE^xwsiexiKc «t o t mm 3 ft /c 
fiflflBe©^- *#Bfctt3 ft^c -rsiwtjs 

[IS:*Jf9] WEl:k«XlltcteC»-C. ffiTE»X©!*36 
X*§Ct <*: o Tt£EK£ ft/c&ftg^CD^- £<D ^ MSE© 

7 £ fctt 8 «CEIS<Z>*RiS«55S£>3ffi. 
IH3R3B10] fflfE»X<Ot«*XIItc*>-C»r. jj?E£f 
i 1/ T <B36«*iBB« £ ft £ C <h £1$a £ T £ 
1S*JS 7 $ fcti 8 * fctt 9 «cE«a>*»«aE*ffi. 

[0 00 1 ] 

* jKosffi*«s-r 5 ©tews u r mwmm^c 

[0 002] 

Cffi*(0tOB] *Bfi. ¥«(«ll«gl»Sga («T. I C 

it^, ) ®«ffi4jt^Wa«WWe (chmical machic 
al polishing. «T, CMPiO^. ) «U:or^JSYk 
rS¥iSft^a-bX<03IA^«st3ftrc^. i/c, ^ 
xy^K:iH (Cu) E«*JBJS-r-5^v-»X3gW:CMP 
^n-b^fl!>«A^lftSrSft"CC^. 

[0 00 3 ] c<ox^ucupi)mm^titcik<oox^ 

jBjsESftfc^^^v^i^arscii-cio. cmp^ 
a^cMP^at^«:Wfittcsair>5£*3^*>s. -r^ 

fc>^. CMPKa^CMP^o-fe^*ft«tCB8i-rS/c 
awctt. CMPaoD'Jx/xastcWors*!*}.*:^^ 

[0004] c^a^7 v^%ttmr^B«3£ 
n&m? 5 c t ^ft ^ c x^a 



3 

'W-feX I 9 9 7*P3fl-S|J P97-PI I 6. « 
[0 00 6} 

[*W3W«»l/J:5 i-TiBHH] iC5t. x*5** 
■*\ x*^ **#jBJ&<Sft/c«ra(Dx ?*>#&u:x4r 

Stt«^WS/cat>, CMPS8B-*>CMP^D-bx*WW 
■«C«HT * (C tt X * ^ * <h f|<& <h £ m 'IT £ * 

[0 00 7 ] iCW «E3|»Dn«riftXttS»A«l^6 

<ot*a#*4fttHT4 c icc^ o »«j*asKr s J: ^«c» 
#r*ftt\, fcr, »i»i^^7-y^<t©^350ttAra 

[0 00 8 ] 0^0«cA*6. AHec-JrSRifti^^v v 

WhI) /c«6, CMPgI^CMP7*Dt^7 
5X-^fflA««cJ:SSSSfiSF3&«A*)Si*/c««>. M© a °a^ 

[0010] *«§8©^Sft6C>'5C^©fl&C!>aW<!:«fa 
[0 0 1 1 ] 

[0 0 12] iTftfcft. XK«kSSE8». «ttXM«aS - 

as^/cttj^ittkaEtttfi^-r-sx^-^saBi, sir 



O) 2 0 00-162 14! 

A 

[0013] H9seu/c#Sfc<fc*itf. SiS^ffgNSSS^ 
^©fiifi^tt«M£ffi(<*«$nrJH«3i7/cft05tta 

AS*S3C4aK4sJ: fiHCSifcRBic J: o r 
io Ofi»lSj6«fifltt*S*SSB«:j:oTffWSti4. * 

2PM S ft*. 
[0014] 

[0015] *^*6JBJBcc*sc»r. *#6§B(C06-5^B1* 
3E»att, ^x/\<D^iS0a^bJ:tfX£7 

±OTfcfflo#«flr*^*«E«Bi oiors^n 

*»*-T*/c«>©i5t»3&i||ifi3ii3f c |a2 (b) CCiSSft 
T. »«3£ffi±l»5. ) 2-C^6 0 ^x/%ico»t^ffi 

2 tt c m p ifimms titcik-cib *> tc&>. fbfcwuwfez 

«8t?*"CttK* O £ ft o tcmiS9 3 £*£f i& b r l >/c 
[0016] l ©»tft3Effi2CC»!»3-t>X^7 ^ 

tt«5SEffi2©Ka3*J<fcC*X*^ ^^4 ^r^MStft^a 

lotc^ot^mi,, ^too/c^3^<fco*^^^ 

4©{4a^i@^. ^-rXt*OEO % CMP£l©IgI 

MPggWO'CMPyDt^^BijKfi-r^Ci^ 

tthtcfo* X^7-^?4(iS ! BJ3^6#Xi]3tirBai3 

[00 1710 l*5<fcC/02CC^?tiTt^J: J >(c, ^ 
JO Btt3E»Bl 0{JX-r-^KBl l^ttxTfcO. C© 

Cti^STtUaT ^>^> 1 4 ££{ixrt> 

Xr-^a 1 1 «-?x^ I ^a^fS) (H^lSl) CC 

[0018] ^f-ygg I I <D*^<DK±«c«SiS* 
0 JHSlKB2 0*«S8ai3*-irc»<S. SB7tHB«»B 2 0 tt 




5 

X2 3££{i;LT:fc9, iRjgOfcU--lf3fc2 1 

2 «c mn wtc <c Bsj4 -r £ <t ^ cc $ n r t > 

SiS^itO. ) 2 1 <DJE^3t&\s--pfcmi$ifc2 
2icASl"r*JHft%ls|iB-r-5/c«>. ^iS^2 1 ttg{E;& 
^LreTOflWlUfi <*(*.«. I. 86) 

[0019] ^-S^RB 1 1 <D**&©fc1«fr±^tCtt» 

4tt$x^ 1 CC«^^<bU-C^U-1f^2 5tB«T5 
U-tf*JH«K«2 6i. U-1f*2 StPttKOBer 
^7^^27i^ixt*i0. Iffltlyfel/- tf* 

■3x/\i CDt«ft3IEffi2CC/|NSt*ffllft (Witt*. 1 OS) 

JBBW3n*«*ofcU— !f36 <«T. ) 
2 8(DP«<D»tt5Pffittr> x^\ 1 {CttOTgSCCtt* J: 

C002 0 ) ^ibb 1 1 <Dtp&<DM±tc&. mm 

■r*/ca6©KHffi;«£g3iaKB3 0 jWK«S*iTt>*. T 
2B%f»*&B2 0(D7e$4±(c«giS^2 1 * 
iSia$^>S2?L*WU/c5*U>X3 2#EB3*VC*$ 
0. «fcU>X3 2tti«*flBfc3 1 *«BRO"C«a*4ft 
&S OUT. Kftft*«WJSti»5. ) 3 3<D*5feffl«: 

*?w&a^fii[iaK:ttaiS5fe2 1 ^aa^-tf^igTL^w 

0fc5 7-3 4*iKjBS*iT*i9. ^^-3 4(i5^U 
>X3 2 CCjrorffi*3nfcKftflafe3 1 *^-co$ 5 
-3 5*^UrWfltt5e«iUS3 3^Bc«c^JS 
&2#*<**><C&oTl>* 0 XftS%«tttl83 3(25e« 

[002 1] St*0C3e*HI83 3«Ctt»»fe«fccfX^7 

<^pfs«^£a 3 e tt«»r * <t ^ ec a* 7 s - * tca^j 

*<iJIB£-r*C<fclc£D. «B©ffi«fiia*»S-rsJ: 
^«c»fiS5tart^. K*tt#tftffl«-3 3ttis 

fljg7t3 I 0ft^»ff£KK?rMSB3 7 (c««r 5 

[0 02 2 ] v?RB 1 1 <D^(Om^±y5^, 

mm 3 *5 J: o A i> 7 7 7- 4 <c *$ t * r aiEW 1/ /e»£l7c<9 




( 4 ) «H 2 0 0 0 - I 6 2 I 4 I 
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-r & /c g^s^aga 4 o s ti r c > 

«0 CO«7cb>X4 2£{i;iT*i9. &^tgU>X4 2 

ti^-^sa i i ©*^tcstori5j^n«cieas^. 

0 b#*#g 50S) tc&^rc^. &§7t 

u>x4 2<w6W±<D^w«fa^rffla«ctts»a** 

ses?ntfco. S5tcu>X4 2tt*Afi*4 i 

10 mo r STc^tHS 4 3 O^TcffiCc $ i* £ j: ^ (c 
«for^5. *flfi*«HiS4 3tt5fe^ltf&e«:j:o 
r^firfc-o. *#!27c4 l *^?g®tc^aiT-2>J: 

5(C&oTt**. *AS3fe«ffiS4 3«^B*JSKa3 

6 *> j: v*Km?t%mm. 3 7 tc jg« s ^ r c ^ . 

[0 02 3 ] Xf-ygg 1 1 ©4"*©*J«>±^F«:tt. 
S/c«)©fiftlS36a3e»B 5 O^Sfif Stir (Sfl 

g^5*^as oa«8tt <**]iBB!BrttEStt) cs>« 

20 7icU>X5 2*«ir*i0! S§7cU>X5 2l^f- 
^8Sl l ^>^C»*«:*forB|i^n(ci5a3ii. £>o. 
S5t6u>X5 2<DjKH»tfettdEoi2 iWM^c^ 
ffiftS (WxH 13. 5S) tc/xott^. 
>X5 2 ©3IM±©36Wtta*tifflfctt*t^36«ffl 
S («T, fiflS*«HiSit^. ) 5 3^hfiiK 
BSIi-CfcO, ^5tcU>X5 2«(S^S^5 1 £iR5S 
UT(gftS7c^aS5 3©S3tffitc|S«3#-5J:^i<:)&r 
r>n^. fiftK*«HiS5 3«je*i=-wsgcc<fcor 

30 «ctt^rc>5. (SftHJttftfflas 3tt^«B19SKB3 6 

[0024] ^tc t msewjsE«cffi«^K4«esiEa 1 o *c 

[002 5] a«ac«ji lTO-)x^ 1 inf-^S 

1 1 cot*— i 2<o±ecra^«:iSti'6tir[i3£Sti 

2 ttaa*BSfiKB 2 OfaJ: 0 HiEtc 2 1 IfifflM s n 
10 4 0 CO^S*Cfl'^r. Sil7c;2 lA^x/\i©K^3S 

ffi2(Cfl»L / /cS!ft3KJHMr'5 < !:. R«j3/P6ttKft 
Stc3 1 ^J:0'*ftS7c:4 1AJH3 (a) (CinSnro 

WAfl3lc3 1*jJ:o'*AS*4 1^3 (b) tc/F^h 

[002 6]c«$5(iffor, SSft3*5j:c/S^^ 
7V7 t 4«cfeC»rHB$(c^o/cjSftH56 3 msflg 

3feS3fcKa3O0)«j6U>X3 2«Cct-oriR^$n. K 
a ft£t3e«ffla3 3cQ«j|6BB*ca«F«:lS«3i'i4. 




5fe«ms 3 3 te^ty) 3 io£ O '7s >? v * 4 <0&{$ r - £ 
*^BBS»iB3 6 fc<fct«*a8*rJ5iB5JB3 7 (cfigKHci* 
«T5. ^3fccfcO*^^^ ? 7-4«c*jl>TfifiB5 

tc*^Lfc*ftflBe4 ni*ftS7feS7fe^g4 0<o^7t 
u>X4 2ecjroTiKjK3ft. «t»ftE3fclfcms4 3©g 

As <£ O** * 7 v * 4 Oft* jr £XIB«£ttB 3 6 *> 
WSn/c^©»gUfc<D^%KflK<DHffla:363 

%3ii/cc 

[0027] ^»#3£S8a 3 6 tii»ftfi36*ttBS 33fc 
<fctf+flflBfc*iHlS4 3 60ff ^ttg^Tft^ 3 4d 
J:O e x^v«y^4<OW«l*BBetC*iJ3EU, Mftg. 
yt3 1 fc<£t>**ft@^c4 1 <0«lffll«-S*^f— ^S?S 1 

l^>ha-7 1 4^e><DJ^S{iS7 r -^iR§K!fCCBS 

[0028] aKXMH»K2 0 tc J: 5«&Sffi2:£# 
fc#T**£**»T-r*&. »*SEffi2*^3E3ii&# 

<5>«&2ffi 2 «c (m^r juema 2 4 «c <t -> r « jst* 2 

8*«JHJH3*i*. C<D^CC#oT. MM2 8«x 

^i©a«aEffi2«:««b/ca«B3K:Ba«r*£. mm 

3^£ttfi«ff3fc5 1*JH4 (a) K^3*iTt>* J: 5 

ffffl2«:fl5SE3tx/cx^'7 ?^4KjKJ£f-r&£ t ^ftm. 
#3 l*5J:O f *fta364 1**B4 (b) CCij?3im»£ 

[0029] Sa«Bj36Cfct»rH|B$ec^4feO/cfiflJff7e 
5 1 ttfiAS*S*i6!a5 0CDg?fcU>X5 2tCcfcoT 

<sfla*«fflS5 3 \%mm$<omfc? 

^S13 6*5 <fctf$cB#»JR»3 7 ItfigBStcgflir 
a. «±©fRB«: J: 0 % m§&M2 ec««)©»^r3t2 8 

[0030] ccr, ia5*5j:c/ria6ccoi>r»Mr 
4. 

[003 1115 temtyto J;0** ^ ^ ^©fiftKft© 
«<Dffia*rce>*iT<,>*. Gfttt«»©tt^*7RLr*5 

fifflttA/DSeift3*xfc«r*0. 2 5 6RS»KJ:-*T 
[0 0 3 2 ] H5j&>6SB6rt>&fli9. ^j>7"^©P 




(5) 2000-16214 I 
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ffl3 0fcJ:tf4»#a36SjesSH4 0(c J: Cl>r*i 
fc*ttS3*ia*s. fiftje*jg«SEIB5 0(Cj:r>rtt»4' 
l*ffi3*i&t». c*i«c**LX\ ^ttfiflRfccDaKfiS 

o. *flS*a*i6ia4 0*sj:c>*fiftfi*s?eiES5o 
K<£oTt,>rn«>&ttj3*i5. hfcft^x, sscck^ 

[0 0 3 3 1 S6 ttSftte Jitf* ^ 7 ?-CDMiS7tC0JS 

[0 0 3 4 ] B6*P&9B6*»tc»0. *£5**c7>Wft 

20 H4«c»jarin3tirc^J:5«cHffl3BLb^ 
[003 5] &ic h *»98fl>— HJBB.«r*-5^K*l3iE 
10 0 3 6 ] B7KiS3*aTl»&Jt:9tc % ^r^'Sl 

30 [003 7 ] Xfv7"S2(Cij^r{J, SuS%2 1 com 
^©cfifti^4 1 ©OTWSM 3n^. ff-^ 
^Otl^U^r- -y 1 (CI^ 0 (s^W^ti^tC 

[0 0 3 8 ] Xf-; 3«cksl»tM\ 114^362 
^B$<D<gftg3^5 1 Ofi^WS^JS^' 3*1-5. (t-^ 

iwf? ^"s 4K:iitp e 

[0 0 3 9 ] ^f-v^S4(C*Jl»"Ctt, ^362 8 (OflS 

10 $*ftmt4r \<omm*<omiBLLifi* ms (a) tc^s 
nrc^tsmAcLur^f€^iSS3 7©y^y-«cs 

3i/cwx^5 ^7 t 4coci-rn^£7nLrfco. (s^S 

7fc5 l<DfflSfl!«a®l3/cW*7Strt»S3&>6, *S^A 
0 [0 04 1] v ?*S 6«C*5(/»rtt. ^H^2 1 (DW 
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wm^-siat^y- v -ys 5tcmz> a ft-^a*^ stance 

[0 04 2] Xf-v ?*S 7(-c4st»ra, SiS^:2 1 (DM 
*f«F©»flK3ft3 1 <DS^aq?*JtoWH^3*i*. fl-sf 

(0 04 3 ) ^f77'S8(a't^«, lCDfiS 
WB*©S£flK3fc3 lflDttffffii. ffit:ff;2 l©JfflW$a> 
«tJ«flt*4 l<D»8Effi£/^ 13 8 (b) t^^ntl^ 
^BiLt^5n<S. ffirasO/ciifiD. XAI&&3 1 
te«fctWflBB64 HiB«3 */ctt* *5 * *4©l»r 
n3&>«r7n(yTt»S^6. IS*B©M»«««3:B«j3i^ 
* ^ -y ? 4 <b <Dl >f * 5 b X I C <!: (C 

[0 04 4] *7-*:7*S9CC*Jt»-Ctt, JS^r^*^- 

?*s i 3tcjstf. ^-^^wsia^ccttxf-^^s i o 
[oo45]^f7ysi oicis^x^ wm.%2 \<o 

tcttXf- ?t/S 1 1 (Ciitf. 

[0046]Xt-v7'S1 l*C*$<,»"Ctt, IS*B### 
^^S9CCR5. tt»B*«J»C»i8^CCtt^^v^S 1 2 

[0 047] xf-v y's i 2«c*si>t«: % tsmBicms. 

%2 \<DmffiO>*pnfg3b4 1 <DSg{f #131 8 (c) «C 

«ff**7Ti<!:, Xf7^Sl 3CCiitP. 
[0 04 8] *7--j y'S 1 3«c4st»-Ctt. flS^T^*^ 

??*S 1 7«ciifc. f'- ^^W^fci^^UXf- v ys 1 
4«cittf. 

[0049] ^r';7'S 1 4CC*5l>TC2 % mM3t2 \ <0 
J8B*B*<DWfltt*3 1 ©fi*&*W*^#JH£3*i*. ft 

•g-tcttxr ^'S l scciifc. 
[0 05 0] ^fy« 1 StcJo^rti. e»c*JfiSff 

[0051] ^fv 7's i 6«c*jt»rtt, *&»c«c£ii 

#2 I<DJHWS®4"ftK:3fc4 l©ttffiffl#iiflnSftT\ 
[0 05 2] ^fv 7'S 1 7tC*j(,>Ttt, 55^^*7" 

- * #w a s *i & c r - * am > ia^tc a x > 

K«ciltf. f'-i'^WSW^JiXf'^^S 1 8 Kit 




(6) !$Bfl 20 0 0-162141 
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tr. 

[0 05 3 ] ^f^Sl 8«c*si*r(i. IS«A#(Sff 

s n r o > £ £ n h o a am > i^f 

[0 054]^f77'Sl 9*c*si>T«:. ISffiD^ffff 

OKii**. 

io [0 05 5] -;7'S2 oec*>i»T(i, ^IDxkii 
*S«AJ:0<>/h3c^ (K^DXk<KA) a*It«3 

[0 05 6 ] A7-V7S2 i ec*5i»r«. ms ( e) ec 
r«#?n^ e -r**>%. bs (e) ©»3H<d««*i* 

x>Rciifc. 
[0 05 7 ] B±©<t^«:ua«!3 £**-7?*4 £ 
20 ##J5US*i/cC -Tfctofe. gr-<Dt£#Xgtc 

hm-omyexm^ j: -> x msL s ti/cs«j 3 n 
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